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Abstract: 

NOVELTY - The method involves receiving a network packet, in a queue associated with an internet 
Protocol (IP) application, from a sender over a network, and identifying a desired transmission rate 
for the sender. The transmission of an acknowledgment to the sender for an elapsed period is 
delayed by idling an IP layer processing. The processing withholds the network packet from a 
Transmission Control Protocol (TCP) Layer processing to achieve a desired transmission rate, where 
the sender transmits a subsequent network packet on receipt of the acknowledgment. 
DESCRIPTION - An INDEPENDENT CLAIM is also included for a method for rate shaping network 

transmissions USE - Method for shaping a sender s transm ission rate during a network 

transaction with a receiver within an Internet Protocol (IP) layer or between the IP and Transmission 

Control Protocol (TCP) layers of a network communication protocol stack application ADVANTAGE 

- The method permits a receiver to modify an I P application layer of a network communication stack 
to control the TCP acknowledgment clocking of the receiver s TCP application layer, thus shaping or 
controlling the transmission rate of the sender in an efficient manner, without modifying the 
sender s communication techniques. The method enables making adjustments to the sender to 
effectively minimize or avoid wasting bandw idth. when the sender is implementing an Additive 

Increase/Multiplicative Decrease (AIMD) technique Techniques are provided for altering a 

sender's network transm ission rates. A sender transm its a network packet to a receiver. The 
receiver selectively delays sending an acknowledgment to the sender for the received network 
packet. The selective delay is based on the priority of the sender vis-a-vis other senders or based 
on a desired transm ission rate for the sender. The sender transmits another network packet after 
receiving the acknowledgment. 

Claims: 

What is claimed is: 1 . A method for shaping a sender's transm ission rate, comprising:receiving a 
network packet from a sender over a network: identifying a desired transm ission rate for the 
sender: anddelaying the sending of an acknowledgment to the sender for an elapsed period by 
idling an Internet Protocol (IP) layer processing that withholds the network packet from a 
Transmission Control Protocol Layer processing in order to achieve the desired transm ission rate, 
wherein the sender transmits a subsequent network packet upon receipt of the 
acknowledgment. Basic Derwent Week: 200823 
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Abstract: 

NOVELTY - The acknowledgement containing an advertised window indicating the allowed 
transm ission bit rate for received data packets, is transmitted from the receiver to the sender. The 
transmitted advertised window is increased by a maximum of one segment size for 

acknowledgement A method of incrementing a receiver-initiated sending rate of data packets 

transmitted from a sender over a network receiver using Transport Control Protocol (TCP) 
comprising the step of sending an acknowledgement for received data packets from the receiver to 
the sender, wherein said acknowledgement contains an advertised window indicating the allowed 
sending bit rate and the step of increasing the advertised window by a maximum of one segment 
size per acknowledgement. 

Claims: 

A method of incrementing a receiver-initiated sending rate of data packets transmitted from a 
sender over a network to a receiver using a Transport Control Protocoi (TCP) comprising the steps 
ofisending an acknowledgement for received data packets from the receiver to the sender, said 
acknowledgement containing an advertised window indicating the allowed sending bit rate, 

andincreasing the advertised window by a maximum of one segment size per acknowledgement A 

method of incrementing a receiver-initiated sending rate of data packets transmitted from a 
sender over a network to a receiver using a Transport Control Protocol, TCP, comprising the steps 
of: sending acknowledgements at regular time intervals for received data packets from the receiver 
to the sender, said acknowledgements containing an advertised window indicating the allowed 
sending bit rate, storing the acknowledgements in a queue before transmission to the 
sender:sending an acknowledgement for a portion of a segment to the sender when there are less 
than a predetermined number of acknowledgments in the queue at the next regular time interval; 

andincreasing the advertised window by 1. A method of incrementing a receiver-initiated 

sending rate of data packets transm itted from a sender over a network to a receiver using a 



Transport Control Protocol (TCP) comprising the steps of:sending an acknowledgement for received 
data packets from the receiver to the sender, said acknowledgement containing an advertised 
window indicating the allowed sending bit rate, andincreasing the advertised window by a maximum 

of one segment size per acknowledgement The invention claimed is: 1 . A method of incrementing 

a receiver-initiated sending rate of data packets transmitted from a sender over a network to a 
receiver using a Transport Control Protocol (TCP), the method comprising the steps of: sending 
acknowledgments at regular time intervals for received data packets from the receiver to the sender, 
said... Basic Derwent Week: 20041 1 
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Abstract: 

NOVELTY - The memory is connected to a processor and a response adjuster (1 32) monitors network 
transmission traffic. The use of delayed responses is adjusted based on the monitored 
transmission traffic. 



Claims: 

the apparatus comprising: at least one processors memory coupled to the at least one processor: 
andan acknowledgment adjuster, the acknowledgment adjuster monitoring network transmission 
traffic and adjusting use of delayed acknowledgments (ACKs) based on the network transmission 

traffic andan acknowledgment adjuster, the acknowledgment adjuster monitoring time delays in 

TCP traffic, these delays occurring befweenthe last acknowledgment time of a first data packet and 
receipt of a subsequent data packet, andthe last acknowledgment time of a first data packet and a 
response data packet sent in reply to a first data packet, andthe receipt of a first data packet and 
the ACK of that first data packet; and the acknowledgment adjuster adjusting use of delayed ACKs 
based on time delays which occur in the TCP traffic such that if the use of delayed ACKs is disabled 
and the time delay between the last acknowledgment time and receipt of a subsequent data packet 
is less than a predetermined time period, use of delayed ACKs is enabled; orif the use of delayed 
ACKs is disabled and the time delay between the last acknowledgment time and a reply to the first 
data packet with a response data packet is less than a predetermined time period, use of delayed 
ACKs is enabled; orif the use of delayed ACKs is enabled and the delay in sending an ACK in 
response to a first data packet exceeds a predetermined time period, use of delayed ACKs is 
disabled... Basic Derwent Week: 200319 
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We consider end-to-end rate-based flow control in high speed broadband networks. Since ATM is a 
promising way to achieve an efficient multimedia data transmission in broadband networks, we 
suppose an ATM network underlies between the user terminals. In our flow control, to prevent the 
overrun at the receiver and the network congestion, the sender adapts dynamically its packet 
transmission rate to the service rate of the bottleneck, the congested switch or the receiver. The 
receiver informs an appropriate rate to the sender with ACK or NACK. We build a queueing model to 
evaluate the performance of the flow control. From the simulation results, the flow control works 
effectively to the prevention of the receiver's overrun and also the network congestion. Furthermore, 
we investigate the effects of the packet size and the file size on the queue length at the bottleneck. 
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Unicasting video streams over TCP connections is a challenging problem, because video sources 
cannot normally adapt to the delays and throughput variations of TCP connections. The paper 
describes a method of extending TCP so that TCP connections can effectively carry hierarchicaliy- 
encoded layered video streams, while being friendly to other competing connections We call the 
method receiver-based delay control (RDC). Under RDC, a TCP connection can slow down its 
transmission rate to avoid congestion by delaying ACK packet generation at the TCP receiver based 
on congestion notifications from routers. We present the principle behind RDC, argue that it is TCP- 
friendly, describe an implementation that uses 1-bit congestion notification from routers, and 
demonstrate by simulations its effectiveness in streaming hierarchically-encoded layered video. ( 
31 refs.) 
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